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ABSTR?ACT

This study established a controlled instructional
procedure for visual concept learning in a school setting and
investigated the possibility that an ability trait .difference could
1ffect visual learning of the concept. 3 total of 84 high visualizers
and 84 low visualizers were selected from.629 four+h grade children
according to “+heir scores on two tes*s of visualizing ability.
"Subjects were randomly assigned to +hree %treatmént groups: (1) the §
sequenced learrning group viewed a sequenced filmstrip containing f
instruction or the concept of symmﬁt*y, {2) the trial-and-error group
viewed a trial-and-error films*trip presenting the same concept; and //
{3) the control group saw no filmstrip. Following treatment, °ach
group was given a *est of concep* mastery and a test of the +*ransfer
of that mastery %o identifying symmetry in works of art. Results
‘indicate *hat: "(1) differing dagrees of visualizing ability can be
identified; (2) visualizing -ability.is strongly related to success in
acquiring the concept of symmetry in visual arts; (3) the ability to
identify symmetry in examples of visual art can be learned by both
high and low visualizers; (4) a greater degree of transfer.of this
abili+y is achieved by high visualizers; and (5) the sequenced
presenta*ion was more effective than the trlal and-error
presentation. (Author/=ED)
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INTRODUCTION

A visualizing ability trait hgs been specifically in&estigated
in the ficld of psychology since the nineteenth cenfury. It began
under the term "imagery." ! “

Iﬁdividual differences in ability to imagize have been detected -
and mused over in the field of psychology at least since the identi-
fiention of the.trait_in sﬁudiés by Gaiton, James, and Fechner.l
Visualization has beeniconsolidated as a factor to Be dealt with in
vsychology in ways equally as intriquing as those which probe the .
verbalization pfocesses.

Art education seems to be an appropriate field for the study
,of visualization or imagery. Both Herbert Read and Rudolf Arnheim -
stimulated considerations of visual imagery in art functioning

2 : '

through their writings. Whereas imagistic processes being investigated

today are not‘considered the indeterminable processes proposed by
’ 2,

former meanings of "imagination," they are not solely in reference to
. bl

visual acuity either. The ability to see, anatomically, and the ability
to hold the visualization or image in short or long term memory storage

for further use are both components of the process. Image selection,

lrrancis Galton, Inguiries into Human Faculty and Its Development
(London: J. M. Dent, 1833); William James, Principles of Psychology
(New York: Henry Holt and Co., 1890); G. T. Fechner, Elements of
Psychology (Leipzig: Beitkoph and Haertel, 1860).

aﬁerbert Read, Education Through Art (New York: Pantheon Books,
Inc., 1958), Chapter III, "Perception and Imagination", Rudolf Arnheim,
- Art and Visual Perception (Berkeley, California: University of
California Press, 195L). :
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image manipuiation, and image retention can all be considered as
funcrtions o "he art, experience and research on the abilities to

use these processes in art performance is needed.

-

RATIONALE FOR INVFHTIGATION OF THE
VISUALTIZATION TRAIT
Farly in the *wentieth century; the‘topic of ims¢ery and
thought procesces was widely investigated and mused. The determi-
naticn of a symposium on imagery in 1927, directed by F. C. Bértlett
(at that time .editor of the British Journal of Psychologr) was

3 :
vroposed, and results were published. Invited as the two other.

ranel memters with Bartlett were Aveling and Pear who held opposing
views on Lhe Influence of imagery upon thinking. Pear had previously
<ald that "the mentality of most ordinary persons is seriously éffected
by their predominant imagery."h

Aveling and Bartlett, on the o£her hand, raised questions of
"tﬁe imuages being the product of thdught"5 after which the definition
ot "thought" Qas pursued in such a context. The fact of "negligible"
imagery processes in some sﬁbjects and the process of "inner speech"

(1ater examined by Watson) became issues. Bartlett declared that

"words are more flexible than visual images" and speculated that the

high imagizer became entangled in description of his images rather

3F.'Aveling, "Relevance of Visual Imagery to the Process of
Thinking, [IL," British Journal of Psychology, XVIIT .(1927), 15-22;
T. H. Pear, "Relevance of Visual Imagery to the Process of Thinking,
I,” british Journal of Psychology, XVIIT (1927), 15-22.

“T. H. Pear, "Is Thinking Merely the Action of!Language Mechénisms?"
Journal of Psychology, III, No. 11 (1920), 72-80.

’F. C. Bartlett, "Relevance of Visual Imagery to the Process of
Thinking, II," British Journal of Psychology, XVIII (1927), 15-22.




than moving in on tﬁe point of a problem. Iﬁ the background of this
controversy.J. R.. Watson, behaviorist and objectivist, whé had appeared
on o symposium carlier (1920) with these men, had declared arbitrariiyE
"thinking is largely a verbal process."6 ‘The influence of behavioristic
psychology overwhelmed the study of'imégery until the 1960's.

From 1930-1960 very little about the topic was of concern to
1Qéientists. The passion for objectivity, oﬁservation, andllaboratory

wxperiences overshadowed even statistical surveys such as Galton's

hrosktast questionnaire. Galton's work had detected a wide continuum

T

o abilities to imagize and verified.thé aptitude as an ability trait.
Experiments with findings,concerniné imagery almost disappeared from
studies in psychology. The title of Holt's article8 "Imagery: The
'Refurn_of the Ostracized" was very appropriate to a new.focus on the
-subject by 196L.

In previcus studies the tendency to h;:e and use images in think-
ing was prdposed to.be measurable by Short9 wﬁo gave mental tasks
to subjects from visual stimuli and recorded the result of a manipu-
lation or use of the image. His Qork extended further into objéctive

measurement by use of instruments recording electrical activity in

the visual association arzas of the cortex and in respiratory rhythms.

6. B. Watson, ."Is Thinking Merely the Action of Language
Mechanisms?" British Journal of Psychology, V, No. 11 (1920), 87-10k.

7Galton, Inquiries into Human Faculty and Its Development. .
Ov. cit. p. 60.

8R. R. Holt, "Imagery: The Return of the Ostracized," American
Psoychologist, 1964, 19, pp. 254-26L. ~

»

- 9p. L. Short, "The Objective Study of Mental Imagery,"
The British Journal of Psychology, XVIII (July, 1953), 37-51.
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Visualists and verbtal ists bécamge "types”-as soﬁe suﬁjects, having
mainiy audi;ury fucility, recorded different respiratory activity
when perrormines mental tasks requiring visual imagery. EEG studies
verif'ied o correlation between the mental activity which occurred
whiie the :ubject'solved visual uroblems in contrast to othér types
“Uoproblems and in respiracory activity gt this time for subjects with
different imaygistic or verbal aptitudes.

One of the mest prolific researchers in the area of imagery,

.. 10 | .

recently, has been Allan Paivio. His account of the decline of -

payennloglenl Investigations of'jmagistic thinking is recorded in

. . i 11
an article in the Psye hological Rev1e".

Watson seemed to reject the notion of nonverbal schemata
or imag2s partly on philosophical grounds and partly on
the basis of the experimental evidence then available.
fle concluded that mental images are mere ghosts, with-
out significance. The mediating functions that had
been attributed to images in thought and memory became
the burden of implicit verbal responses or their
sestural substitutes. A verbal ‘emphasis has been
zenerally apparent in rw%carch on mediated transfer

and generalization, clustering in free recall, associ-
ation in language, and natural language mediators.

The possible rcle of imagerv in such phenomena has

been largely lgnored.

The Paivic studies concerning the contributions of verbal and
pirtorial factors to the degree of efficiency with which children
learr, raired assocelates have éxplored information processing of
rrnowledgze which poses these queétions concerning visual vs. verbal

faciiitatinn.

02 lan Paivis, Imagery and Verbal Processes {New York: Holt,
Rinehart and Winston, 1971), p. L92.

Hattan Paivio, "Mental Imagery in Asscciative Learning and
Memory," Psycholngical Review, LXXVI (May, 1969), 241-259.
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Are covert processes, underlying pictorial

—

Cacilitation, image based?

Co Are vhee onvert pfuceszez underlying pictorial
facilitation of verbal kinds?

2. Are the twe processes independent of one
another but co-dependent on some unknown
third process?

At one point in the development of the Paivio investigations

o ouseestion coneerning the abilities of the subjects can be

1o

ot icael, “Tne studies did not divide subjects as high and low

vicunlizers a4s o test factor.

™n éther stuales Rohwer, Lynch, Suzuki and Levin contenduthat
the re:ui%s of their studies in this area do not permit a choice
amony visual-verbal i%ternatives and there is "no indication in the

13

vresent results that verbal processes are primary.” It is im-
. . A\ . iy .
portant, to emphasize that in many of the preceeding kinds of studies,

the problem i3 one of symbolic transformation from -a non-verbal to a

*
7erb1l mode of thinking. Experimental investigations in art education
have previously employed this stimulus-response relationship to obtain
14 : '
measuraed results,

-

o
&

Pyarcia Dilley and Aldan Paivio, "Pictures and Words as Stimuli
and Responses Ttems in Paired Associate Learning of Young Children,"
Journal of Experimental Child Foychology, VI (1968), 231-2L0.

Loittiam kohwer, Steve Lynch, Nancy Suzuki, and Joel Levin,
"Verbal and Pictorial Facilitation of Paired Associate Learning,"
Journal of Experimental Child Psychology, V, No. 6 (1967), 291-302.

Lt

“"Brent Wilson, "An kxperimental OLudy Designed to Alter Fifth

and Zixth Grade Students' Perceptions of Painting," Studies in Art

Education, VIII, Jo. 1 (1966), 33-b2; Nancy J. Douglas and Julia

Sehwartz, "Increasing Awareness of Art Ideas of Young Children
through Cuided Experiences with Ceramics," Studies in Art Education,
VIIT, ¥o. 2 (Spring, 1967), 2-9. . .

-




Cromer's study in art education round that adolescents with

conzrete-imagistic—inductive thinking abilities without corresponding

development ! abstract-verbal-deductive thinking abilities resulted -

. , -
: . . 15
in restricted development in art performarce.

Toncept learning has alseo been investigated in these dual mode
studies.  Jhtewart, as o recult of his findings in investigations of
imagery, states:

. recent studies in visual imagery have reported
differences in recall performance and concept attain-
ment, between children of high and low imaging ability.
Sigh, imagery children are better able to remember
picﬁﬁres than are low imagery children whereas low
i ery children form and recognize coEgepts more
quickly *han do high imamery children.

1T

A study by Kuhlman examined these problems in childhood. Her

’

work hypothesizes that high capabilities in imagery impede children's
(=%

abilities to abstract qualities for use in generalizations. High

imagistic children excelled in learning the names of objects but had

dirficulty with concept classifications.

Are learners who . 2 high visualizers less able to use abstract

Fhinking than low visualizers if the learning mode and transfer tasks
are both based in intellectual-visual processes rather than verbal

ones?  Also, the juestion of the low visualizer's capabilities for

) ) . .

*SJ. L. Cromer, "An Experimental Study of the Effects cof Verbal
Language Conditions on Art" (unpublished dissertation, Arizona State
miversity, 197°). '

“J. C. Stewart, "An Experimental Investigation on Imagery,"
on Abstract, XXVIT (1956).

Ulgsertati
1T, . o \ \ " . . .
Clement jre (Follenbers) Kuhlman, "Funetions of Visual Ihagery
in the Learning and Concept Formation of Children," Child Development,
LI (1970),- 1003-1015. :
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learning in the visual mode emerges as an issue. Art education could
oftfer a base for studies which further investigate thesé and other
relevant‘questiqns‘whiCh are pertinent to the problem of grt learning
processes, |
RATIONALE FOR iNVESTIGATION OF THE
SEQUENCED-HONCBQUENCED TEACHING METHODOLOGY

Whether or not visual concepts need to be sequenced in a hier-
archical structure in order to Bé learned . is a question for prograﬁ
planners in art education. Are the subordinate concepts in a learning
sequence of a visual nature subliminally known and capable of being
retrieved, ofganizéd and applied to the use of a defined concept, or
;ﬁph the subordinate concepts in azlearning sequence be presented in
uniorganized mannér in ordér to achieve maximum learning efficiency and
be usedi;ffectively by the student.

.. Locating pieces of research in the area of sequencing concept
structure iq art education gives sparse results. Studies can be found
in the field which show evidences of‘differences in results of instruc-
tional methddologies.18 Also studies can be found that esﬁablish the
fact that behaviors in visual discriminations and concept learnings

19

‘in art are capable of change. Hierarchies of concept sequences in

art content of a visual nature need empirical underpinnings in the field.

L8Ronald W. Neperud, "An Experimental Study of Visual Elements,
UJelected Art Ingtruction Methods, and Drawing Development at the .
Fifth Grade Level,” 3tudies in Art Education, Vol. 8, No. 2 (Spring,
1966), pp. 3-15. ‘.

*9Gi1bert Clark, An Investigation of Children's Abilities to Form
and Generalize VisualiGoucepts from Visually Complex Art Reproductions

(Washington, D.C.: Office of Education, Project #0-1-060 ).
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20
In Conditicns of Learning Gagne develops the theoretical possi-

pilities of o fLicrarchy of learning capabilities, giving.detailed
examples of specific applications to school tasks. Learning processes
have a structure with defined instructional'methodologieé and expected
behavioral outcomes. These different classes of behaviors are depén-
dent upoa their positions in a hierarchy of learning levels and héve

beeen systematized, and elaborated upon by "Gagne who first saw potential

A . - . . . 21
for setting conditions of learning in concordance with these levels.

Thes: levels or domains. of learning "are needed to distinguish the parts

€ a4 content area which are subject to different instructional treat-

oy
b MEC
mernci.,

The learning of discrimination processes are different from the

-

e

QO

cesg of' learning concepts, the process of rule learning, or of  « -
Pl b .

probl

0]

m 3clving. - These learning processes cut across subje¢t content

areas and can be made applicable to any one of them, such as art, i

mathematics and science. Another reason for making considerations of

dorains of learning in program planning is, "that they [domains]

require different techniques of assessment of learning outcomes. One

ne3

cannot use a single way of measuring what has been learned. The

I
/

20Robert M. Gagne, The Conditions of Leafning (2nd ed.; New York:'
Holt, Rinehart and Winston, 1970). ‘

2lrovert M. flagne, "The Acquisition of Knowledge," Psychologital

Review, Vol. 49, 1962, pp. 355-365. - .

(o0 . T . .
““Robert M. Gagne, "Domains. of Learning," President's Address,
American Educational Research Association, February, 1971.

"o

3Ibid., p. 6.

10
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profram planner encounters an additional factor of measurement in

needingeto know not only how well something has been learned but how
i

. widely can this result be generallzed7 This first aspect of transfer,

evidenced in Gugne's position concerning a hierarchy of cumulative

knowledge, is that of vertical transfer. New capabilities derive from

~prerequisite learning. The seccnd aspect of transfer concerns the

generslizatiun of the concept to its use in other instances, designated
ac lateral transfer. |

vGugne is deliberate.in stating that these capsbilities are not
entities of verbalizable knowledge. Behaviorally they are described
by what a leerner can do to .show evidence of mastery of that level of
the hierarchy. | |

Intellectual skills are learned in a short time and
.with extreme ease provided that the conditions are
right. If the conditions are not right, however,

a great deal of time can be wasted and an enormous
amount of frustration generated. Most important
among the right conditions is the gfior learning
and recall of prerequisite skills.

He further states

There should be little doubt that the mastery
of basic intellectual skills is necessary for all
further learning, and therefore that acquiring

" such skills constitutes a necessary educational
goal. The most reasonablg.interpretation of
current evidence is that systematlcally struc-
tured mastery in sequence 'is the surest way to
attain this goal. To be sure, some fortunately
well-endowed students find their way successfully
without a pre-planned lesson structure. To
imagine, however, that intellectual skills can
be learned.by the majority -of" students in an
unplanned, incidental manner seems romantic
wishful thinking of an extreme sort.

&

ehRobert Gagne, "Expectations for School Learning," Phi Delta
Kappa Address, Annual Meeting of the American Educational Research
Association, New Orleans, March 1, 1973, p. 6. :

251bid., p. T. o
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This poses an interesting question concerning vertical learning 5

transfer in relation to individual abilities in visual thinking.
o .

Learning processes using visual concepts have seldom been considered
in art education in relation to Jdomains of learning. To investigate
sequenced learning methods with subjects of different abilities in
visualization would offer data not only on the treatment effects but
on visual concept learning in relation to visualizing ability.

‘“he influence of sequenced and non-sequenced instruction upon

the learning of a visual concept by subjects with differences in the

visualizing ability trait poses questions under consideration in the
ctudy. Will iow visualizers learn an abstract concept equglly as ] 5
w2ll as high fisualizers if the conéept is in the visual mode and the
means Sf measurement . are also in thatimode? Will the sequenced or
non-sequenced presentation facilitate high or low visualizers in e
learning thé concept? -
Also the question of ab;lity to generalize the cqpcept for ident-
ification in art visuals is an area for investigation in the study.
Will the high or low visualizing trait or the Sequenced or Non-Sequenced
instructional treatment affect the generalization of the concept for
use in art? ¥Will high and low visualizers be able to abstracﬁ and
apply a concept generalization in the Qisual learning mode equally well?
The general nu@l hypothesis for the study states that using
different instruoqiggéi methods for stu@ents of different visualizihg

ability causes no significant difference in concept mastery or in

transfer of the concept mastery to an art performance task.

o

ERIC . R
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Hypotheses for the Study

Hlo: There is no significant difference in the scores
of "the high visualizers and the low visualizers on the
visual concept mastery test.

H2 : There is no significant difference in the scores

of the treatment groups on the visual concept mastery
tegt. '

H3,: There is no significant difference in the scores
of the high visualizers and the low visualizers on the
art transfer test.

,Hho: There is no sigaificant difference in the scores
of the treatment groups on the art transfer test.

FROCEDURE

This study involves the aesign of an experiment wﬁich detects
high and low visualizing children, teaches theﬁ a visual abétract
lcongept (identifying symmetrical shapes in art designs), tests them .
on £he concept mastery of thé learning task and additionally tests
the trénsfer valué of that mastery, the identification of Symmetricél
‘shapes in works of art.

Two teach;ng methodologies were défined, a_gequenced concebt
presentation and & visual trial-and=error presentation of Fhe concept
"symmetry" and instructional média (two different filmstrips) were
made in order to offer the hypothesis for the ei;eriment two means of
exploration. .

The concept of””syﬁmetry” was aﬁalyzed using Gagne's hierarchy- of
intellectual skills to identify two'prefequisite concepts of bisectioﬁ

and equidistance necessary for identification of shapes which are

symmetrical in art visuals (Fig. 1).
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arnvler Lhe Wpd

A concept mastery tesct and an art transfer test were developed

frgme Model of instructional decign in which three major

}

conponents of inchruetion are~int erdependent:

4, specificabion of the instructional objective
b, development of a test meusuring attainment of
thas objechive

seiection <f media and design of instructional

o

maferials to facilitaté the learning of the
specific objective.
Figure 2 shows the process for the development of the materials
for the exgeriment. One of the foremost pleas in the literature of
art education by advocates of Syéﬁemétic curriculum evaluation is

that of structuring and sequencing content in apt and designing and
26

testing instruments for measuring visual learning of the content.

»

Programs with specified learning objectives, sequenced learning tasks

based on defined levels of learning, a judicidus selection of media

and 2 multiple assessment system are mandatory curriculum structures

which need development in art.

The design of the experiment is illustrated in Figure 3. The

selection of high and low visualizers was derived from scores which

’
.

the subjects made on two tests of shape manipulation and figure

26 Brent Wilson, "A Proposal for Systematic Curriculum Fvaluation
in Art Education,” Studies in Art Education, IX (Spring, 1963), 57-6T;
Donald Jack Davis, "Human Behavior: Its Implications for Curriculum
Uevelopment, in Art') Ctudies in Art Education, Vol. 12, No. 3, Spring,
1971, pp.-h-12.




(1)

Slate the coloectives
'or loarning the
cone ot af Msypmet oy

(2)

Analyze Lhe objectives
for the learning
sequence by Gaune's

hieracrchy

{ (3)

Prepare tesks and
the cvaluation

4 System for measur-
ing the achicvoement
of the objecrives

(4)

tlhnrify assumed
Lntaring competoncies

(5)

Conduct media

analysis

(6)
Sclect media: write
prescription (filmstrip:
"Sequenced Learning of
Symmetry")

) (7) .
7| Dovaelop first draf
mararials

(8)
Small~group
tryouts and
revisions

(9)
Plan 2 dual-track expcrimental
loarning traatment (noa-

sequenced i

—
(10)

Writn a diffecent

raseription for

the came modia
(fylmstrip: "Prial
and, “rror Learming
of Syimetry™)

(11)

Dev2lop first draft

materials

(12)
Small-grour

tryouts a.al -
revisions

(13)
Scr~un students for
the instruccional
cxjariment @ high
and low abilities
to visualize

(14)

(15)

Per formance evaluation
of the.model with the |
dual instructional
trucks and dual ability
groups i

Analysis of the
statistical results

' Figure 2~—fE16w,Cha:;: -Design of Instruciion for the Leaxning

Module on "“Symmatry".

(Adaptation fr

om the Briggs Model¥)

*¥Leslle J. Briggs, Handbook of Precedures for the Design

Qf
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Instruction (FitLsburg, Pa.: sAmerican Tnstitute of Rescarch, 1970).
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transtormation, the Minnesota Papér Form Board Test ('MPFB)-27 énd the
Flagsgg test. The population from whom the subjecfs were chosen con-
sisted of all fourth graders in seven schools‘randoﬁly selected from
all elementary schools in a county wide school system of 84,000 stadents,‘
the pépulation of the county in the second quarter of 1973 being esti-
mated at Lo8 517.

| These two tests wére administered consecutively to all fourth
grudé classroom groups of stﬁdents in a half-hour session.per group.
Erom scores on the tests, éighty—four high viéualizers in the upper
quartile of scéres weré selected as subjects for the experimental

phase of the study. Concurrently, eightyéfour low wvisualizers were’
N .

selected from the lowest quartile of scores for the evperiment. A

.

description of the subjects is shown in tables 1 througt 6.

TARIT 1. —- Sex Differentiation

‘Male - Female Total
Low Visualizers ' Lo 1¥e) 8k
 High Visualizers . 61 23 8l

27w; H. Quasha and Rensis Likert, Revised Minnesota Paper Form
Board Test . Manual 1970 Edition. (New York: The Psychological
Corporation, 1970).

28L. T: Thurston and T.'S.,Jeffrey, Flags:. A Test of Space

Thinking (Chicagoe: Fducation Industry Service, 1956).

-
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TABLE 2. ~- High Visualizers and Low Visualizers by Schools
High . Low
School Visualizers Visualizers Totals
1 27 2 ' 29
2 8 16 2k
3 T 9 16
4 12 2l 36
5 3 19 22
6 15 2 17
T 12 12 ol
Totals 8L 84 168
TABLE 3. -- Subject's Stanine Scores from School Achievement Records¥*
5tanine Rank Low Visualizers High Visualizers
9 0 2
8 1 15
T 1 5
S5 Y 15
.9 10 14
R 25 10
3 13 Ly
2 T 0
1 10 0
Totals : 84 84
29 ’
*CTB3: Girade 3

- ®9california Test Bureau, Comprehensive Test of Basic Skills S
(Monterey, California: McGraw-Hill Book Co., 1968). ‘

%,
%

Q. | 19
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TABLE 4. -~ Mean Stanine Scores for the Experiméntal Groups
California Test of Comprehensive
Basie Skills

No. of
M SD Subjects
High Visualizers Control 6.17 ' 1.72 28
High Visualizers TE 6.0 1.64 28
High Visualizers SE 5.5 1.50 26
Low Visualizers Control 3.6 1.55 28
Low Visualizers TE 3.2 1.70 28
Low Visualizers SE 3.6 1.h3 27
TABLE 5. -- Mean Scores from MPFB Test¥ by Experimental Groups
No.. of
M SD : Subjects
High Visualizers Control - 30.5 7.09 ’ 28
High Visualizers TE 30.2 6.79 28
High Visualizers SE : 29.0 9.98 ) 26
Low Visualizers Control- 9.6 5.4 28
Low Visualizers TE . 11.3 T7.01 28
Low Visualizers SE 8.1 5.78 27
¥Range 1-64.
TABLE 6. -- Mean Scores from Flags Test* by Experimental Groups
] No. of
M SD Subjects
High Visualizers Control 58.0 13.07 28
-High Visualizers TE - 59.4 1k .58 28
High Visualizers SE 60.9 17.k46 26
Low Visualizers Control - 5.6 7.35 28
Low Visualizers TE - 5.6 6.88 o 28
= b7

Low Visualizers SE

k.33 2T

| ¥Range 1-126.

20
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Thé fourth grade popuiation in the seven schools contributed 629
subjects. Thére were 319 males and 310 females represented in the
}ist of test score; on visualization. The mean age of the 629 students
was 9.46 years.

Using the corrected raw scores récgmmended by each tést»manual, P
the rankings and percentiies were computerized. On the Flags test;
adjusted raw scores of 1.96 and lower (through the negative scores)
fell inté the lower quartile of the test and adjusted raw scores of
4L3-98 fell into the upper quartile of the rankiggawqﬂmth§\629 scores.

On the.MPFB test the adjusted raw scoresﬁoff:é to +12 served as the
lower quartile ranking for the low visuaiizers. The high visualizers
wére selected'from score rankings of 20-58, the uppér 50th percentile.

" There was one quartile of scores seﬁarating the high and low.visualizers
in ﬁhe MPFB rankings. There were two quartiles of difference in the
separation of scores ranked for the high and low visuali%ers on the
Flags test. No low visualizer had a MPFB score above the lower quartile
of MPFB test scores and no high visualizer had a test score below the
50th percentile of the MPFB scores.

fhe scores of the two tests wefe;not combined before percentile
rankings were madé because of

1. The difference invthe visualiz.tion faétors tested

on each of the two tests;

2. The difference ig number of test item; and the - Lo i

difference in raw score adjustment formulas;

1

3. The relatively low correlation coefficient of .378

[ Pearson Product-Moment Correlation Coefficients
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for the scores on the Minneséta Paper Form Board
test and the Flags test] obtained for the 629
subjects' scores on the two tests.

The high visualizers were randomly assigned to each treatment
group, as were the low visualizers. An equai number of high and
lowﬂvisualizers were assigned to each treatment. The Sequenced
learning group (SE) was given instruction by the Sequenced film
on Cymmetry after which the Concept Mastery test and the Art Transfer
test were administered to the group. The same procedure was used
with the Trial-and-Error (TE) learning group with the exception of
viewing the Trial-and-Error filmstrip rather than the Sequenced film-
strip by the group. The Control group experienced the same procedures
with the omission‘of the‘filmstrip viewing. The filmstrips which
were used and the’Concept Mastery and Art Transfer tests which were
administered were those developed in the Briggs Model by the in-
vestigator. (See Fig. 2.) |
| The investigator worked in the school settings with each of the
treatment groups within the regular scheduling of the school déy;
Almost an hour was néeded per group to view the filmstrip and work with
the testing materials. Small groﬁps ;f seven or 1esé worked with the
investigator and were shown the apprépriate filmstrips for that group
and wéfe administered the two tests, Concept Mastery and Art Transfer.
~The high and low visualizers were mixed together in the same learning
gfoups and each came to work with the investigator with his assigned

treatment group. As many as five group sessions per day were possible

for the investigator to direct within school hours.




Do

The investigator rotated the different sessions, conditions
rermitting, o avoid the timing of particular sessions at the same
sehedule slof. Thus the trial-and-error learning groups were not
411 held at the 9 o'clock schedule session throughout the whole
experiment) but each group was administered the treatment at equally
different times during the school day. 7The effort to avoid the art-
ificiality of a ”special event" atmospheré was sought as the investi-
ﬂunor'wérked with the students in the continuity of a téacher's
classroom planning:? The small treatment groups worked with the researcher
in private, but normally used working areas of the school such as a
.study room between the classroom and library or small session confer-
ence rooms. The children moved into the group as if the investigator
were an additional teacher on the staff with whom they would view a
filmstrip gpd work with some related materials. No session required
mere than 50 minutes of work and an hour was ample time to alibw the
total process of moving and resettling the next small group fo% the
treatment session.

Directions were read and the conditions were kept as cpnéistent
as possible in every group. The testing materials wéfe organized and
administefed in the same order for each session. The filmstrip viewing
by each group was consistently,cqntrélled by recommended measurements
of audience placement for adequate film viewing as described in Dale's

publicatidn, Audio-Visual Methods in Teachir;g,3

‘Qﬂdqurvbule, Audio-Visual Methods in Teaching. (Rev. ed.: New York:




RESULTS

Each of the two dependent variables, the Concept Mastery Test
and the Art Trancfer Test, was used separately in an ANOVA statistical
design. A 2 x 3 factorial design ﬁsing ability and treatméht as
factors was used for each test: .The ability factor contained two
levels of abiiity, high and low visualizers, and the treatment factor
contained three levels of insprdctional treatment; Sequenced learning,
Trial—qndeerfor learning, and a Control group treatment. Program
AVARQ??l an analysis cof variance routine permitting unequél'cell fre-
quencies, was used. |

Dependent Variable 1: Concept Mastery Test

A source tablebfor an analysis of variance stgtistical test for
Variable 1 is. shown in Table 7. Data from the table indicated signifi-
cance obtained (F = 49.83, df =1, léé, p<.0l) for the A factor,
Visualization, in the experiment, the higher mean being fhat of the
high visualizers. For this reason Hypothesis 1, stating that-there

is no significant difference between scores on the concept mastery test

for high and low visualizers was rejected.

31D.'Veldman,'Fortran Programming for the Behaviorial Sciences

“{(New York: Holt, Rinehart and Winston, Inc., 1967). -
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A Vis. Ability 1 8126.26 . L9, 83%
B Treatments 2 1387.90 _8.51%
AR 2 300.11 ©1.84

Within Groups 159 163.06

#p .01

Data from the scurce table also indicated a significance obtained
(¢ =8.51, df = 2, 159, p< .0l) for the B factor, Treatments. For
this reason Hypothesis 20 stating that there is no significant difference
between scores on the concept mastery test of the treatment groups was
relected.

The Ability by Treatment interaction failed to obtain significanée,
(F =1.84, df = 3, 159, p<.16). A posf "hoc Neuman-Keuls sequential B
range test of comparative means was applied to the treatment means in’/
the B factor. {Cee Table 8.) .

Data frqm'the ﬁéﬁﬁan—Keuls test showed that the Sequenced and the
Trial-and-Error preatment groups each ébtained significance over the

Control group. The Sequenced treatment group also obtained significance

over the Trial-and-Error type of treatment. *(See»Table 8.) Cell means

for Variable 1 are shown in figures 4 and 5.
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TABLE B. -~ Newman-Keuls Test of Significance for B Factor
(Treatments) Concept Mastery Test

Group Classification . Mean Difference Contrasts

SE over Control 10.05 ' 3.80%
SE ever TE . 5.18 L, 83%
TE over Control o 4.87 L, 83%
' %
*p .05

' Digcussion of Variable.l

| The Concep£ Mastery Test requested eleven éoncept verifications by
-arrangement of pairs of “apes symmetrically on matrices. Of the two
levels of visudlization the high visualizers made a significantly highe?
mean score. The group_who héd learned the visual concept from Séquencéd
methods of instruction obtained significantly higher mean scores.- The'
Trial—and—Erfbr group obtained a mean score significantly higher than
that of the control group. The méun score. of the Sequenced group was
significantly higher than thét of the Trial-and-Error group. From the
evidence in the data it appears that sequencing the learning of the
prerequisite concepts ‘in thié instance of viéual learning>was a definite .
leérning advantage.

Alfhough it might be expected that subjects with an increased degree
of viéualizipg ability would shdw stronger competence in learning a
visual‘concept, the fact that low vislalizers also achieve increased‘
competence argues for overt‘instruction in visual education. Additionally,
it redjiterates that learning Qisual concepts does not occur entirely by

maturation but. is accelerated significantly through systematized instruction.
. 3

28




. Dependent Variable 2: Art Transfer Test

IR

A source table'for an analysis‘of variance statistical test for
the Art Transfer Test (variable 2) appears in Table 9. Data from the
~source table indicated significance obtained (F = 36.58, df = 1, 159,
p< .0l) for the A factor, Visualization, in the experiment, the higher
mean being that of the high visualizers. For thié reason Hypothesis 35 ~
tating that there-is no significant difference between scores on the

Art Transfer test for high and low visualizers was rejected.

TABLE 9. -- Analysis of Variance Summary Table: Art Transfer Test
A Vis. Ability | 11338.3k 36.58%
B Treatments 2 5985.23 19.31% -
AB 2 1026.12 3.31%

9 309.93

Within 15

N Source - : ar ws F
*pg .05
Data from the source table also indicated a significance obtéineav
(F = 19.31, df =2, 159, p { .0l) for the B factor, Treatments. For
this reason.Hyﬁothesis. ho stating that there is no significant difference
fbetween scores on the Art Transfer test of the treatment groups was
rejected.
The Abiliﬁy by Treatment interactioﬁ was obtaian.(£_= 13.31, df = 2,
159, p <'.01). A Neuman-Keuls test wés applied tovthe means of the
B factor variable and revealed that the Seqﬁenced learning trénsfer gained

a significance over the Control group at 20.71>7.99 at p<: .05. The

Trial-end-Error learning transfer gained a significance over the Control
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group at 12.59 >6.66 at p<.05. The Sequenced learning gained a
significance over the Trial—ané—Error learning at 8.123 6.66 at §<;.05.
. (Zee Table 10.) '

Datx frém Table 10 show an interaction effect between the A faétér,
visuanlization abilities, and the B factor, treatment groups. Further
investigations were begun for applying a Neﬁman—Keuls test to the
.appropriate means. \ - ¢

TABLE 10. -- Neuman—Keuls Test of Significance for B Factor
: (Treatments): Art Transfer Test .

Group Classification ‘Mean Difference- . Contrasﬁs

SE over Control 20.71% 7.99

SE over TE ‘ 8.12% 6.66

TE over Control . 12.59% 6.6€
*p C .05 ‘ .

A post 'hoc trial by trial analysis.of group means using a
Neuman-Keuls tesﬁ of significance.fof the Art Transfer test was made
and gave the following resulté. For the ﬁigh Visualizers the inter-
actions showed that the High Sequenced group obtained significance ovef
ﬁhe High Control group at 29.34>11.32 and the High Trial-and-Error
group obtained significance over the High Controls at'17.32)-9.h3.

The High Seguenced group also obtained significance over the High

Trial-and-Error learners at 29.16>9.43. (See Table 11.)
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TABLE_II, -~ Neuman-Keuls Test of Significance for High
Visualizers: Art Transfer Test

Differences -
Group Mean ’ Contrasts
High SE over High Control 29.34% 11.32
High TE over High Control 17.32% 9.43
High SE over High TE 29.16% - 9.43

*p < .05

The Neuman-Keuls Test applied to the méans of the Low Visualizers'
scores detected no sign;ficance betﬁeen the Low Trial-and-Error learners
and the CQntrol-group or betwgen the Low Sequénced learners and the
Low Trial-and-Error learners. There was a significance detgcted bétween
the Low Sequenced learners and the Low antrol group at 12.08.>11.32.
(See Table 12.) The interaction of all ability by t?eatment compa}isons

are listed in Table 13. Cell means for Variable 2 are shown in Figures

A and T.
TABLE 12. -- Neuman-Keuls Test of Significance for Low Visualizers:
' Art Transfer Test

Group i Mean Difference Contrast

Low SE over Low Control 12.08% o 1..32

Low SE over Low TE 4, o0 5.43

Low TE over Low Control 7.85 : 9.43

*p X .05

31
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Key
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Figure 6 .--Graph 3: Treatment Effect for

Visualizers from Dependent Variable 2.
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SALe el —- leaman-Keuls Test of Significance for A x B Interaction
{Ability x Treatment) Art Transfer Test

roun Mean Difference Contrasts
He0H aver L0 : ' 37.01 . 9.99%
H-2% over H-C 29,3k 9.,55%
HeR cver [=TW . 29.16 8.99%
H-08 over L-oR 24 .93 8.19%
H-GE over H-1E 12.01 6.82%
He'fE myer [0 25.00 : 9.55%
H-TH over H-C : 17.32 _ 8.99%
H-TE nyver L-TE : 17.14 - 8.19%
H-TE sLver L-SE 12.92 - 6.82%
L-0F over L=U 12.08 ' 8.99%
L-CF Lver H-O ) L. ko 8.19
-0 over L-TE ele) . 6.82
L=TE yver [-0 ) 7.85 8.19
L-TE over H-U ’ 17 ~ _ 6.82
H-2 wver LU : : T.68 ' 6.82%

*r <L05

-

Discussion 38 Variable 2

The Art Transfer Test requested twenty-two concept verifications

vy iden:ifi;ation of symmetrical shapes in art e%emplars. From the
evidence in the data it.appears that the groups receiving seéuenced
instruction were able to generalize the concept for applitation to -
art viguals more Juccessfully than the TR groups, making higher mean
scores on the Art Transfef test. & |

The hirh visualizers appeared mofe‘successfui than low visualizers
in reneralizing the visual émncept to art application. Stronéer
visualization ability seemed to aid the facility to learn a viéual

roncept and seneralize it, as supported by the significance achieved

by both high treatment groups over the Control group of high visualizers.
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Uppeertine tein Uinding aluo Yo the fact that the visualizers in the
ik Tenrrd? grour made a gignificuantly higher mean score than the

. A D A
sttt i v low Uontrol grour.  COnly the low Sequenced . group
htainet ignifleance aver Lhe low Control group of visualizers.
Thee Trlalenrd-irror Tearning method had minimal effect with these low

voaunbicers el 414 ot obtaln significance,

For learning o visual coneept and being able to generalize its
pdentification to art examples the data support the use of Sequenced

cearning programs with the expectation that high visualizers will be

rLre ceesstl with the task. g
COHCLUSTONS

From the data obtained in the study, the following conclusions-cén
jofs3 3ummarixed for the study. -
1. - ¥ourth grade students can be identified as gbssessing
differing degrees of visualizing ability. -
2. Visualining abilipy in such students is strongly
relaten'io suecess in acquiring the concept of

cymmebry as it applies to visual art.

Beth "hizh" and "low" visualizers can learn to

st

improve Lheir performance in identifying the

concent, symmetry, in examples of visual art.
Y. Hirh visualirers in this study learned an

abotract oo crt which WAl visual with more

Ui leney thar did low visualizers,
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doth "high'" and "low" visualizers transfer the

3

learnins of visual concepts to use in art, with
tite mrreater degree of transfer being achieved by

the hizh visualizers.,

N

. A carefully sequenced visual learning presentation
of copnitive art learning reflecting an danalysis of
prerequisite learnings has been-foundAto be more
effective than a "trial-and-error” visual presen-
tatinn of the same materials using the same
medium of Instruction. . t

The stuly recognized a human ability, visualizing or imagizing,
which influenced art performance. The invéstigator attempted to
sontrol an instance of visual corcept learning applicable to a real
sehowl setting and investigéte the.possibility tha% an ability trait
ilfrference could affect visual 1eafning of the éoncept.

. ' ) 32 .

Contrary to the Kuhlman study, high visualizers do learn
abstract conCepténas well as or better than low visualizers as data -
shows in this study which uses abstract visua}-concepts.' An art
gducutwr whe constantly examines visual evidences of abstract thought

. - .
miiht dake Judmrents concerning abstract concept learning from a
different puint of view from ﬁhose educators who work with abstraction
in the verbal learning mode.

s} mssume‘thmt abstract thought reaches maximum complexity through

use with the verbal symbol system exclusively may define human functioning

3?Kuhlman, ap. cit., p. 1005.
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pportunities for research into a human
ity whieh is equal to or greater than othgr modal systems of
communication. Data establishing en ability trait difference in
iearning o visuzl art concept s;ggest the need tQ further investigate

“rne wralt as used in iiscrimination learning and concept learning in

Ur. Bawe 1o oon the faculty of the Art Department at the University
L Nernh Jarciine at Sreensboro. The experiment was conducted as her
disaertation wors or the lepartmen* of Art Education and Constructive
crs ey, ol lewrs 0¥ Vigual Arts, the Florida State University, Tallahassee.
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